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 Abstract 
 
Herein is presented the technical proposal for the development of the characters and animations of an                               
horror themed game. There are three roles involved in this TFG according to “El libro blanco del                                 
desarrollo español de los videojuegos”​[1]​: “character modeler”, “rigging technician” and “character                     
animator”. This technical proposal is on the field of 3D art and animation and will use 3Dmodeling                                   
software to generate characters, a game engine to develop game objects, a procedural animation                           
system for the game objects and a demo of the animations in the game engine. The 3Dmodeling will                                     
consist of three models; a female celtic shaman, a nuckelavee (celtic monster half human half horse)                               
and a banshee (celtic spirit). The animations included will be: walk, run, idle, attack, duck, pick up an                                   
item and set up a safe zone. 
 
Keywords  
 
3D Character Modeling, Game Engine, Procedural Animation, Rigging, Texturing, 3D Clothes                     
Modeling, Mo­cap, 3D Character Animation, Physics, State Machine, Celtic, Horror games. 
   
1 
 Index 
 
1.​Introduction 06 
1.1 Project objectives 06 
1.2 Requirements of the interactive movie 07 
1.3 Description of the project environment 08 
 
2.​Planning 09 
2.1 Scheduling and tasks 09 
 
3.​Design 13 
3.1 Characters design 13 
3.2 Modeling 16 
3.3 Texturing 24 
3.4 Rigging 27 
3.5 3D Animation 30 
 
4.​Implementation 31 
4.1 Introduction 31 
4.2 Imports 31 
4.3 Blending animations 32 
4.4 State machines 34 
4.5 Interactive movie 40 
 
5.​Monitoring and control of the project 43 
5.1 Control of the planning 43 
5.2 Variations from the initial planning 44 
 
6.​Conclusion 45 
6.1 Level of compliance with the initial objectives 45 
6.2 Possible extensions of the project 45 
 
 
 
   
2 
 Index of  Figures 
 
Figure 3.1: Brigit body sketches 14 
Figure 3.2: Brigit face sketch 14 
Figure 3.3: Example of Brigit colored 14 
Figure 3.4: Nuckelavee sketch 1 15 
Figure 3.5: Nuckelavee sketch 2 15 
Figure 3.6: Banshee sketch 1 15 
Figure 3.7: Banshee sketch 2 15 
Figure 3.8: Banshee sketch 3 16 
Figure 3.9: Brigit base mesh 17 
Figure 3.10: Brigit high poly face 17 
Figure 3.11: Example render with hair and fur 17 
Figure 3.12: Hair modeled with poly sheets 17 
Figure 3.13: Top made with splines 18 
Figure 3.14: Top filled with garment 18 
Figure 3.15: Top with sews 18 
Figure 3.16: Cloth modifier on 19 
Figure 3.17: Brigit low poly 19 
Figure 3.18: Torso base mesh 20 
Figure 3.19: Torso high poly mesh 20 
Figure 3.20: Horse base mesh 21 
Figure 3.21: High poly horse 21 
Figure 3.22: Nuckelavee high poly 21 
Figure 3.23: Low poly Nuckelavee  21 
Figure 3.24: Banshee base mesh 22 
Figure 3.25: Banshee high poly face 22 
Figure 3.26: Banshee dress 23 
Figure 3.27: Low poly banshee 23 
Figure 3.28: Banshee ended 23 
Figure 3.29: Base face 24 
Figure 3.30: Tattoos 24 
Figure 3.31: Details 24 
Figure 3.32: Brigit hair 24 
Figure 3.33: Brigit body texture 24 
Figure 3.34: Brigit hair texture 25 
Figure 3.35: Brigit hair opacity 25 
Figure 3.36: Base paint 25 
Figure 3.37: First texturing attempt 25 
Figure 3.38: Fully textured 26 
Figure 3.39: Nuckelavee texture 26 
Figure 3.40: Base paint 26 
Figure 3.41: Body marks 26 
Figure 3.42: Face marks 27 
Figure 3.43: Dress painting 27 
Figure 3.44: Banshee hair  27 
Figure 3.45: Banshee texture 27 
3 
 Index of  Figures 2 
 
Figure 3.46: Banshee hair texture 28 
Figure 3.47: Banshee hair opacity 28 
Figure 3.48: Skeleton 29 
Figure 3.49: Hand 29 
Figure 3.50: Feet 29 
Figure 3.51: Nuckelavee skeleton 29 
Figure 3.52: Nuckelavee torso 29 
Figure 3.53: Horse legs 30 
Figure 3.54: Horse head 30 
Figure 4.1: Idle­Walk­Run Blendspace 32 
Figure 4.2: Idle­Walk­Crouched 33 
Figure 4.3: Idle­Walk­Injured 33 
Figure 4.4: Idle­Trot­Gallop 33 
Figure 4.5: Idle­Walk­Run­Banshee 34 
Figure 4.6: Animation Blueprints Tabs 34 
Figure 4.7 Brigit Anim Graph 34 
Figure 4.8: Brigit locomotion state machine 35 
Figure 4.9: Idle_Walk_Run transition to Crouch 35 
Figure 4.10: Crouch transition to Stand 35 
Figure 4.11: Stand transition to Idle_Walk_Run 36 
Figure 4.12: Idle_Walk_Run transition to Pick_up 36 
Figure 4.13: Pick_up transition to Idle_Walk_Run 36 
Figure 4.14:  Idle_Walk_Run transition to Stun_Spell 37 
Figure 4.15: Stun_Spell  transition to Idle_Walk_Run  37 
Figure 4.16: Brigit EventGraph 37 
Figure 4.17: Movement inputs 38 
Figure 4.18: Mouse inputs 38 
Figure 4.19: Actions inputs 38 
Figure 4.20: Nuckelavee locomotion state machine 39 
Figure 4.21: Idle­Trot­Gallop transition to Attack 39 
Figure 4.22: Attack transition to  Idle­Trot­Gallop 39 
Figure 4.24: Banshee locomotion state machine 39 
Figure 4.25: Idle_Walk_Run transition to Attack 40 
Figure 4.26: Attack transition to Idle_Walk_Run  40 
Figure 4.27: Banshee EvenGraph 40 
Figure 4.28: Main menu 40 
Figure 4.29: Brigit HUD 41 
Figure 4.30: Nuckelavee HUD 41 
Figure 4.31: Banshee HUD 42 
 
 
   
4 
 Index of Tables 
 
 
Table 2.1 Task 1 Model the Base meshes 09 
Table 2.2 Task 2 Model the low polys 10 
Table 2.3 Task 3 Texturize the meshes 10 
Table 2.4 Task 4 Design the skeletons 11 
Table 2.5 Task 5 Rigg the meshes 11 
Table 2.6 Task 6 Animate the meshes 11 
Table 2.7 Task 7 Design and implement the interactive video 12 
Table 2.8 Deliverables and milestones 12 
 
 
   
5 
 1 
Introduction 
 
 
 
 
 
1.1 Project objectives 
 
 
The main objective of this project is to model and animate three characters, in an                             
interactive movie using Unreal engine. With the term “interactive movie” we mean a                         
videogame where the player have control over one or some characters but he does not have                               
influence over the story, all is going to happen in the same way even if he does not touch the                                       
controller. This main objective is subdivided in five sub­objectives: model the 3Dmeshes of                           
the characters, texturize the meshes, rigg the meshes, animate the meshes and finally design                           
and implement the interactive movie. 
 
The objective of model the 3D meshes does not only consist in model the bodies, it                               
consist in model the bodies, model the hair and clothes for the characters. The objective of                               
texturize the 3D meshes consists of texturize the characters and their clothes and hair. The                             
objective rigg the meshes consist of rigging the characters, their clothes and hair. The                           
objective of animate the meshes consist of animate the characters and their clothes and hair. 
 
On the other hand, this project have an educational objective. It pretends to show that                             
videogames are both art and computer science. That objective is not only for the students, it                               
attempt to show it to the teachers and the future readers of this document. Also want to show                                   
to the non technical audience, that work in the world of videogames is something more than                               
play games all day or code all time, it have some art involved too. 
 
 
The next list shows how all the objectives are organized, each objective is divided in                             
sub­objectives to explain it better and show all the group of tasks behind each objective:  
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 O0. Generate the materials needed for the TFG. 
0.1. Ability to perform, display and defend individually in front of an University                       
court, a project in accord to videogame design and development and with a                         
professional nature. 
0.2. Plan and implement individually an original project which synthesize the                   
competences acquired. 
0.3. Write a report in English, displaying and supporting it orally in front of an                           
University court an original project of a professional nature in the field of                         
video games and which synthesize the competences acquired during the                   
degree. 
O1. Modeling 3D meshes of the characters for a 3D horror themed game. 
1.1. Model the high poly meshes of all the characters. 
1.2. Model the low poly meshes of all the characters. 
O2. Texturize the 3D meshes. 
2.1. Texturize the high poly meshes. 
2.2. Texturize the low poly meshes. 
O3. Rigg 3D meshes of the characters from a 3D horror themed game. 
3.1. Design the skeletons for all the low poly meshes. 
3.2. Rigg the 3D meshes. 
O4. Animate 3D meshes of the characters from a 3D horror themed game. 
4.1. Design the animations for the characters. 
4.2. Capture the animations for the characters. 
4.3. Generate the keyframe animation of the Nuckelavee. 
O5. Design an interactive video of the characters and animations in the game engine. 
5.1. Implement the procedural animation system. 
5.2. Design and implement an interactive video in the game engine. 
 
 
1.2 Requirements of the interactive movie  
 
 
In this section are exposed the requirements of the interactive movie. Before starting                         
to talk about the planning or the development of the project, there are some features that have                                 
to be defined. In the meetings between the professor and the student they fixed the                             
requirements of the movie: 
 
● The movie will have more than one characters and less than six: they agreed to make                               
only three characters (Brigit, The Nuckelavee and The Banshee). 
● The movie will be developed in Unreal Engine. 
● The clothes will be animated too. 
● The characters will be fully textured and rigged. 
● The language of programming will be C++ . 
● The scenario will not be an empty scenario: it will have decoration. 
● The movie will be suitable for all the ages. 
● The movie will be a third person shoot of all the characters and their animations  
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 1.3 Description of the project environment  
 
 
We will start speaking of the environments employed to develop the 3Dmeshes, the                           
base meshes are developed with Makehuman, is an open source 3D computer graphics                         
software middleware designed for the prototyping of photo realistic humanoids; after that the                         
meshes are sent to Mudbox the 3D sculpting and painting tool of Autodesk to get the desired                                 
sculpt of the faces. Mudbox has been used because it is a proprietary computer­based 3D                             
sculpting and painting tool, and it has been used in the degree to create details and texturize                                 
3D meshes. 3D Studio Max has been used to model the hair and clothes of the characters, it is                                     
a professional 3D computer graphics program that has been used in the degree to model non                               
human elements.  
 
The environment used to rigg and animate are 3D Studio Max and Optitrack Motive,                           
3D Studio max has been the rigging program and Optitrack Motive has been the animation                             
tool. With Optitrack Motive the student have filmed the animations of the characters and their                             
skeletons.With 3D Studio Max and the Nvidia APEX plugin the characters and their clothes                           
have been rigged and animated using the Optitrack Motive animations. 
 
The environment used to program the movie has been Unreal Engine 4.11 and the                           
programing language used has been C++, because Unreal Engine is a game engine used for a                               
lot of game developers and it is code written in C++. The assets for the film will be free assets                                       
from the Unreal store. The models will be added to Unreal Engine when they are finished, the                                 
interactions with the environment and the procedural animation will be developed with the                         
persona plugin of Unreal Engine.  
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 2 
Planning 
 
 
 
 
 
2.1 Scheduling and tasks 
 
 
After defining the project and its requirements, we proceeded to split all the work 
in various objectives and tasks. After that we proceed to make a scheduling of the tasks. The                                 
following tables are the tables for each objective, inside of it all the objectives are splitted in                                 
several tasks and the amount of hours need to accomplish it. 
 
 
Table 2.1 Task 1 Model the Base meshes 
 
ID  Name  Time(hours) 
T1.1  Model the humanoid base mesh for Brigit and the Banshee.  14 
T1.2  Sculpt details on the base mesh of Brigit and  the Banshee.  50 
T1.3  Model the hair, the eyelashes and the eyebrows.  6 
T1.4  Model the clothes of Brigit and the Banshee.  12 
T1.5  Extract the  maps of Brigit and the Banshee.  1 
T1.6  Model the humanoid and the horse base mesh for the Nuckelavee.  5 
T1.7  Fuse the humanoid and the horse mesh.  1 
T1.8  Sculpt details on the base mesh of the Nuckelavee.  20 
T1.9  Extract the normal maps of the Nuckelavee.  1 
9 
 Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­ 
110 
Table 2.2 Task 2 Model the low polys 
 
ID  Name  Time(hours) 
T2.1  Model the low poly version of Brigit over the high poly version.  10 
T2.2  Model the low poly version of the Nuckelavee over the high poly version.  10 
T2.3  Model the low poly version of the Banshee over the high poly version.  10 
T2.4  Apply normal maps on the low poly version of Brigit.  1 
T2.5  Apply normal maps on the low poly version of the Nuckelavee.  1 
T2.6  Apply normal maps on the low poly version of the Banshee  1 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­ 
33 
 
 
Table 2.3 Task 3 Texturize the meshes 
 
ID  Name  Time(hours) 
T3.1  Export the high poly version of Brigit to mudbox and texturize.  10 
T3.2  Export the high poly version of the Nuckelavee to mudbox and texturize.  12 
T3.3  Export the high poly version of the Banshee to mudbox and texturize.  10 
T3.4  Apply texture maps on the low poly version of Brigit  1 
T3.5  Apply texture maps on the low poly version of the Nuckelavee.  1 
T3.6  Apply texture maps on the low poly version of the Banshee  1 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­ 
35 
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 Table 2.4 Task 4 Design the skeletons 
 
ID  Name  Time(hours) 
T4.1  Design the skeleton for Brigit.  1 
T4.2  Design the skeleton for the Nuckelavee.  1 
T4.3  Design the skeleton for the Banshee.  1 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­ 
3 
 
 
Table 2.5 Task 5 Rigg the meshes 
 
ID  Name  Time(hours) 
T5.1  Rigg Brigit with her skeleton.  1 
T5.2  Rigg the Nuckelavee with his skeleton.  1 
T5.3  Rigg the Banshee with her skeleton.  1 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­ 
3 
 
 
Table 2.6 Task 6 Animate the meshes 
 
ID  Name  Time(hours) 
T6.1  Design the animations of Brigit in paper.  1 
T6.2  Design the animations of the Nuckelavee in paper.  1 
T6.3  Design the animations of the Banshee in paper.  1 
T6.4  Capture the animations of Brigit and the Banshee.  5 
T6.5  Generate the animations of the Nuckelavee.  5 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­ 
13 
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 Table 2.7 Task 7 Design and implement the interactive video 
 
ID  Name  Time(hours) 
T7.1  Design the state machines of the characters in paper.(a.k.a Procedural                   
animation system) 
20 
T7.2  Import the rigged meshes to the game engine.  1 
T7.3  Import the animations to the game engine.  1 
T7.4  Implement the state machines.  26 
T7.5  Design and implement an interactive video in the game engine.  55 
Total  ­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
­­­­­­­­­ 
103 
 
 
Table 2.8 Deliverables and milestones. 
 
ID  Deliverables  Milestones 
D1  Brigit base mesh.  1st week 
D2  Nuckelavee human base mesh and horse base mesh.  4th week  
D3  Banshee base mesh.  2nd week 
D4  Brigit high poly.  5th week 
D5  Nuckelavee high poly.  8th week 
D6  Normal maps of the high poly meshes.  9th week  
D7  Texture maps of the high poly meshes.  11th week 
D8  Brigit low poly.  12th week  
D9  Nuckelavee low poly.  15th week 
D10  Banshee low poly.  16th week  
D11  Skeletons of the low poly meshes.  17th week 
D12  Animations of the characters.  18th week 
D13  Interactive movie.  19th week  
D14  Report and movie.  26 of  september 
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 3 
Design 
 
 
 
 
 
3.1 Characters design 
 
 
Before the start of the modeling of the characters some references have been taken to                             
have an idea of aspect that they will have. The first model is Brigit, she is a druid, a member                                       
of the educated, professional class among the Celtic peoples of Gaul, she travels around the                             
celtic lands helping people and removing curses made by evil spirits. The figures ​3.1, 3.2 and                               
3.3 ​are the base idea for Brigit, the figure ​3.1 are the sketches for the body of Brigit, the figure                                       
3.2 is the sketch of the face of Brigit and the figure ​3.3 is an example of the coloring for                                       
Brigit. 
 
The nuckelavee or nuckalavee is a horse­like demon from Orcadian mythology that                       
combines equine and human elements. It has its origins in Norse mythology, and is the most                               
horrible of all the demons of the Scottish islands. The nuck component of its name may be                                 
cognate with Nick in Old Nick, a name for the Christian Devil. The nuckelavee's breath was                               
thought to wilt crops and sicken livestock, and the creature was held responsible for droughts                             
and epidemics on land despite its being predominantly a sea­dweller. The figures ​3.4 and ​3.5                             
are concepts of the  Nuckelavee.  
 
A banshee is a female spirit in Irish mythology who heralds the death of a family                               
member, usually by shrieking or keening. Her name is connected to the                       
mythologically­important tumuli or "mounds" that dot the Irish countryside, which are known                       
as síde (singular síd) in Old Irish. The figures ​3.6, 3.7 ​and ​3.8 ​are concepts of the Banshee. 
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Figure 3.1: Brigit body sketches 
            
Figure 3.2: Brigit face sketch Figure 3.3: Example of Brigit colored 
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Figure 3.4: Nuckelavee sketch 1       Figure 3.5: Nuckelavee sketch 2 
 
 
      
Figure 3.6: Banshee sketch 1       Figure 3.7: Banshee sketch 2 
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Figure 3.8: Banshee sketch 3 
 
 
3.2 Modeling
 
 
In the section of the 3D character modeler three characters will be modeled, starting                           
with Brigit the main character of the game she is a druid, a member of the educated,                                 
professional class among the Celtic peoples of Gaul, she travels around the celtic lands                           
helping people and removing curses made by evil spirits. 
 
For making Brigit we will start making her base female humanoid mesh (figure ​3.9​),                             
to make this base mesh we used Make Human, an open source tool to create 3D realistic                                 
humans for illustration, animation or video games. After that we exported the mesh to                           
mudbox to generate the real face of the model and the high poly details (figure ​3.10​). 
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Figure 3.9: Brigit base mesh        Figure 3.10: Brigit high poly face 
 
Once we have the high poly version of the body designed we start to texturize the                               
high poly version, this process will be explained in the section 3.3 Texturing. After that we                               
started to test all the different ways to make hair with 3DMax. The first idea to model the air                                     
was the hair and fur modifier with the Nvidia Hairworks plugin, it was the more realistic way                                 
to build the hair (figure ​3.11​) but it had a problem, the plugin did not work with all the                                     
Nvidia graphics cards, in this case the equipment used to model the characters was a laptop                               
with an Nvidia Gt 325M and the program Nvidia Hairworks was not compatible with the                             
graphics card so we dismiss that idea. Then we thinked other idea, use poly sheets to model                                 
the hair, it is a common way to get hair in the videogame industry; a poly sheet is a polygon                                       
with hair texture and opacity to look realistic. This way was easier and we can keep the                                 
translucence that we wanted in the hair so it look like real hair (figure​ 3.12​).  
 
              
Figure 3.11: Example render with hair and fur            Figure 3.12: Hair modeled with poly sheets 
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 When the body is fully modeled and we got hair we decided to model the clothes.                               
There are some different ways to model clothes, you can clone the part of the body that will                                   
be covered with clothes scale it and retexture it; it is an easy way but it did not look realistic,                                       
by the other way we decided to do a process more like doing real clothes. Each piece of the                                     
clothes have been divided into patterns and each pattern is made of splines (figure ​3.13​). Afte                               
got all the patterns we used the garment maker modifier to fill those splines(figure ​3.14​), with                               
garment maker you can create sews between the different pieces of cloth and edit them to be                                 
more close to the final clothe piece (figure ​3.15​). 
 
   
Figure 3.13: Top made with splines  Figure 3.14: Top filled with garment 
 
 
 
Figure 3.15: Top with sews 
 
With this process we have designed and modeled Brigit top, skirt and belt. With all                             
the sewing done we proceed to use the modifier cloth on the clothes, it closes the sew and                                   
applies the movement of fabric to the polys (Figure ​3.16​). When the clothes collide with the                               
body it deforms its shape and takes the final form of the piece of  clothes. 
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Figure 3.16: Cloth modifier on 
 
When we finished the clothes we transform them into polys so we can animate them                             
with the mocap system or other animation techniques. We fused the top and the skirt with                               
boolean meshes, after we clean the extra polys and refined the union we turn them into edit                                 
poly again. With a high poly version of Bigit fully developed we decided to generate the low                                 
poly version, so we send the body to Mudbox to get a retopology version of her. After that we                                     
got a low poly version of her, we used that way so we can keep the form and the details of the                                           
mesh and save more polys, we decided to erase all the polys under the clothes that are bor                                   
going to be visible in any circumstance to optimize it even more. With those details the final                                 
version of the body is less than 17.500 polys (figure ​3.17​). 
 
 
Figure 3.17: Brigit low poly 
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The next model is the nuckelavee the horse­like demon from Orcadian mythology                       
that combines equine and human elements. This model have the problem that is the mix of                               
two different models, one model will be the male torso and the second one will be the horse.                                   
The base mesh for the male torso is made with Make Human (figure ​3.18​), once we got the                                   
base mesh we send it to Mudbox for the sculpt of the face (figure ​3.19​). To sculpt the face we                                       
smooth the nose, mouth and ears to make them disappear, because the mythological                         
nuckelavee did not have them. With the nose, mouth and ears out we give sculpt the head to                                   
remove the chin and give it more monster­like aspect. 
 
 
Figure 3.18: Torso base mesh Figure 3.19: Torso high poly mesh 
 
When the torso is finished we started to model the horse body, the base that we                                 
started from was a cube, using reference images of a horse from the following views: muzzle,                               
front neck, frontal face, front and rear view of the legs and sideways. The figure ​3.20 is the                                   
result of this modeling using reference images. With a base mesh for the horse part of the                                 
Nuckelavee we send it to mudbox to get the real shape of a horse, the result was the figure                                     
3.21​. The process to get those forms started giving the model some levels of detail                             
subdividing the polys, after that we sculpt the horse legs and the hoofbeats to look more                               
natural and less like a block; after that we sculpt the face of the horse including muzzle, orbits                                   
and ears. With the head and the legs done we sculpt the torso of the horse giving him a natural                                       
aspect. When we have both parts in high poly we erased the legs of the human body and fused                                     
them using boolean mesh, with the fusion done we cleaned the union and erased possible                             
leftover polys. The result of that fusion is the figure​ 3.22​. 
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Figure 3.20: Horse base mesh                                     Figure 3.21: High poly horse 
 
 
Figure 3.22: Nuckelavee high poly 
 
With the high poly model of the nuckelavee fully developed we send it to mudbox to                               
generate a low poly version of it. We created a retopology version of him going from 170.000                                 
polys to 5.700 polys (figure ​3.23​). 
 
 
Figure 3.23: Low poly Nuckelavee  
 
 
 
21 
 The last model but not less important is the banshee, she is a female spirit in Irish                                 
mythology who heralds the death of a family member, we created a base humanoid mesh with                               
Make Human and send it to Mudbox(figure ​3.24​). In mudbox we created the details of the                               
face that we wanted the banshee to have(figure ​3.25​). The process to model the details on the                                 
banshee started with editing part of the head form including the chin, the nose and the                               
cheekbones. With those editions we get the final face that we want one soft and good looking. 
 
 
Figure 3.24: Banshee base mesh  Figure 3.25: Banshee high poly face 
 
Once we sculpted the details on the banshee we send it to 3D Max to model the 
clothes we choose to her. The clothes of the banshee consist in one long party dress without 
braces and sleeves. The process to make the upper part of the  dress was the same process that 
we explained above in the modeling of Brigit, we generated the pattern of the top with 
splines, fill it with garment maker and sew both parts the front and the back, to finish it we 
used the cloth modificator and transform it to poly; the lower part of the dress was created 
from scrap using a different technique. For the skirt we generated with an edit poly the form 
of one of  the creases and duplicate it enough times to get all the skirt, then  using boolean 
meshes we fused all of them and cleaned the excess of polygons and the unions. With both 
parts modeled we fused them using boolean meshes and convert them to poly. The result was 
the figure​ 3.26​. With the banshee fully developed in high poly we send it to mudbox to 
generate a low poly version like the other models. We decimated her from 256.946 polys to 
23.586 polys and we erased the parts that are hided by the clothes so it has the less number of 
polys possible preserving all the forms(figure ​3.27​). With the low poly made and with the 
problems that we had modeling Brigit hair we used the same system that we explained before, 
the hair for the banshee was more natural and realistic than the one made for Brigit(figure 
3.28​). 
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Figure 3.26: Banshee dress. Figure 3.27: Low poly banshee 
 
 
Figure 3.28: Banshee ended 
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 3.3 Texturing
 
 
In the section of texturing the texture maps of the characters will be designed and                             
created in mudbox. The first model to be textured will be the high poly Brigit, she will be sent                                     
to mudbox to texturize all the details in her body, most of them are on her face. First of all we                                         
painted the base texture for all the body and eyes (figure ​3.29​); once we had the base we                                   
started to make the tribal tatoos on her face (figure ​3.30​). With all the facial tattoos done we                                   
started to paint some details over those tattoos (figure ​3.31​). 
 
 
Figure 3.29: Base face Figure 3.30: Tattoos  Figure 3.31: Details  
 
The clothes of Brigit are not painted, they only have one material to determine the                             
color, we wanted her to have clean clothes and that was the more natural way to have it. with                                     
the clothes and the body with the material we textured the hair and modeled it in a process                                   
explained in the 4.2 section of this essay. Example of the hair (figure ​3.32​). Texture for Brigit                                 
body ( figure ​3.33​ ). Textures for Brigit hair ( figure ​3.34​ and figure ​3.35​ ). 
 
 
       Figure 3.32: Brigit hair        Figure 3.33: Brigit body texture 
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Figure 3.34: Brigit hair texture  Figure 3.35: Brigit hair opacity 
 
 
The second one to be textured is the high poly nuckelavee, he will be sent to mudbox                                 
to texturize all the details in his body, when he is fully textured those textures will be applied                                   
to his low poly version. We started making a base color for all the body where we are going to                                       
paint the muscles (figure 3.36​). With 3d Max we create the UVW maps for the nuckelavee                               
and attach to it images of muscles of the human and horse body, with them more or less                                   
placed on the body we send it to Mudbox to end the textures (figure ​3.37​). With the mesh in                                     
Mudbox we started to paint all the missing textures for the body, when we finish texturing it                                 
(figure ​3.38​) we apply those textures to the low poly version of the nuckelavee. Nuckelavee                             
texture (figure ​3.39​) 
 
 
Figure 3.36: Base paint  Figure 3.37: First texturing attempt 
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Figure 3.38: Fully textured  Figure 3.39: Nuckelavee texture 
 
 
The last but not the less important one is the high poly banshee, she will be sent to                                     
mudbox to texturize all the details in her body and clothes, when it is fully textured those                                 
textures will be applied to the low poly version of her. We start making a base texture for the                                     
body and eyes (figure ​3.40​), once we had the base we started to make the tattoos on her body                                     
(figure 3.41​) and the marks on her face (figure ​3.42​); the clothes are painted like if the lower                                   
part of the dress have been dragged on the mud (figure ​3.43​). With the clothes and the body                                   
with the material we textured the hair and modeled it in a process explained in the 3.4 section                                   
of this essay. Example of the hair (figure ​3.44​). Banshee texture for the body (figure ​3.45​).                               
Banshee textures for the hair (figure ​3.46 ​and figure ​3.47​) 
 
 
          Figure 3.40: Base paint           Figure 3.41: Body marks 
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Figure 3.42: Face marks         Figure 3.43: Dress painting 
 
 
 
Figure 3.44: Banshee hair  Figure 3.45: Banshee texture 
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Figure 3.46: Banshee hair texture  Figure 3.47: Banshee hair opacity 
 
 
3.4 Rigging
 
 
In the section of the rigging technician the skeletons for each character will be                           
designed, taking care to use the same amount of bones and joints that the mo­cap system uses                                 
to evade errors between the bones and the animations. Each character will have his own and                               
unique skeleton. For this part we had a problem with the skeletons and the bones from the                                 
mo­cap, with all the animations done for all three characters we imported one of them onto                               
3D Max and it can not be opened and the bones can not be imported to 3D MAx or Unreal                                       
Engine, we have to use a B plan we used the webpage Mixamo to get skeletons for our                                   
animations. Mixamo is a animation website property of ​Adobe Systems Incorporated. We                       
downloaded their skeletons and rigged our characters with them to use some of the animations                             
from Mixamo. The skeleton for Brigit and the Banshee are a 65 bones skeleton (figure ​3.48​)                               
with fingers with three bones in hands and one bone for the feets (figure ​3.49 and figure                                 
3.50​). The nuckelavee have an edition of the Mixamo original skeleton, it have 81 bones                             
(figure ​3.51​) it is composed by torso bones (figure ​3.52​), horse legs (figure ​3.53​)and horse                             
head (figure​ 3.54​).  
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  Figure 3.48: Skeleton     Figure 3.49: Hand  Figure 3.50: Feet 
 
        
  Figure 3.51: Nuckelavee skeleton Figure 3.52: Nuckelavee torso 
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Figure 3.53: Horse legs Figure 3.54: Horse head 
 
3.5 3D Animation
 
 
In the section of 3D animator all the animations for the characters will be developed.                             
Brigit will have the animations of: idle, walk, run, duck, pick up an item and set a safe zone.                                     
The nuckelavee will have the animations of: idle, walk, run and attack. The banshee will have                               
the animations of: Idle, walk and attack. The animations for Brigit and the banshee will be                               
generated with the mo­cap system and the animation of the nuckelavee will be generated                           
using the keyframe technique. First of all we set up the mo­cap system, it was a setup of eight                                     
cameras making a circle; the actor in this case the developer of the project, had to suit up the                                     
motion capture suit with the 47 markers. The actor have done the movements for walking in                               
front of the camera, after that in a new take he have filmed the animation for run. The next                                     
animation to be filmed was idle to crouch and crouch to idle, the next animation was walk                                 
while crouching, next he recorded the animation for picking an item and last but not least                               
important the animation to set a safe zone. With all this filmed he take of the markers for the                                     
legs and filmed torso only animations for the nuckelavee and the banshee, the animations for                             
them were idle, walk, run and attack. With all those animations done we export them to fbx                                 
and export the two skeletons in their format. We tested the animations and the skeletons in 3D                                 
Max and Unreal Engine but none of them could import them, so we used a B plan, with the                                     
Mixamo skeletons attached to banshee and Brigit we animated them.We decided to do some                             
of the animations of the characters in 3D Max, for this process we used one test subject and                                   
dress him with one skeleton costume so see the movement of the bones. With this technique                               
we created the animations of Idle, Walk and Run, and imported the animations of duck, duck                               
walk, pick up and item and stun spell. We suppressed the animation of setting a safe zone and                                   
instead we used a stun spell. For the nuckelavee we tried to animate him inside the engine, but                                   
the lack of experience with the animation editor of Unreal we decided to animate him on 3D                                 
Max.   
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 4 
Implementation 
 
 
 
4.1 Introduction
 
 
In this chapter we will talk about the implementation of the TFG, here we will see                               
the evolution of the level designed to run the movie. In the section of the game engine a                                   
procedural animation system will be used for the characters, each character will have his own                             
state machines to control their own procedural system; also a test level will be implemented to                               
show all the animations working in the procedural animation system. Using Unreal Engine                         
and the plugin Persona the procedural animation system will be implemented and linked to                           
the characters .When the procedural animations are finished and linked to their characters an                           
interactive movie will be created using the game engine to show all the characters modeled                             
and their animations. 
 
4.2 Imports  
 
 
In this section we will talk about the process of importing all the meshes, animations                             
and skeletons into the game engine. First of all we imported the prebuilt assets for the level,                                 
this time we decided to use free assets from the Unreal Store. With those imports we had no                                   
problem because they were created for Unreal Engine.When you import a mesh that can be                             
animatable the Game engine extracts the materials, textures, skeletons, animations and                     
physics from the fbx. The next item to be imported was Brigit the import was running good                                 
except for the material, it is a compound material and it loaded a white texture. To solve this                                   
problem we fuse all the texture maps and created a simple material to simplify the import of                                 
the material. With Brigit fully imported we imported the animations and linked them to Brigit                             
skeleton. The next item to be imported is the Nuckelavee, having in mind the problem that                               
Brigit had, so we simplified the material before trying to import it into the game engine. With                                 
the Nuckelavee fully imported we decided to animate him inside the engine but we will talk                               
later on over that process. The last but not less important the Banshee, with the problem with                                 
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 Brigit in mind we simplified her materials and imported the mesh and the animations with the                               
skeleton for the Banshee assigned. 
 
4.3 Blending animations  
 
 
In this section we will talk about the Blend Spaces designed for each character. Using                             
Unreal engine we can change the animation using Blend Spaces and state machines developed                           
with the plugin Persona, those animations will not change one by another, they will be                             
interpolated from animation A to animation B using their procedural animation system                       
included in the plugin. The Blend Spaces are controlled by the BriggitAnimationBP and the                           
BriggitBP in the case of Brigit, NuckelaveeAnimationBP and NukelaveeBP in the case of the                           
Nukelavee and, BansheeAnimationBP and BansheeBP in the case of the Banshee. 
 
The figure ​4.1 shows the control of the blendspace Idle­Walk­Run for Brigit, at speed                           
0 the animation running is Idle, between 0 and 94 the system interpolates between Idle and                               
Walk, at 95 the animation running is Walk, between 96 and 374 the system interpolates                             
between Walk and Run, finally at 375 the animation running is Run. The figure ​4.2 shows the                                 
control of the blendspace Idle­Walk Crouched for Brigit, at speed 0 the animation running is                             
Idle­Crouched, between 0 and 149 the system interpolates between Idle­Crouched and                     
Walk­Crouched, finally at 150 the animation running is Walk­Crouched. The figure ​4.3                       
shows the control of the blendspace Idle­Walk injured for Brigit, at speed 0 the animation                             
running is Idle­Injured, between 0 and 199 the system interpolates between Idle­Injured and                         
Walk­Injured, finally at 200 the animation running is Walk­Injured.  
 
 
Figure 4.1: Idle­Walk­Run Blendspace 
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 Figure 4.2: Idle­Walk­Crouched 
 
 
Figure 4.3: Idle­Walk­Injured 
 
 
The figure ​4.4 shows the control of the blendspace Idle­Trot­Gallop for the                       
Nuckelavee, at speed 0 the animation running is Idle, between 0 and 104 the system                             
interpolates between Idle and Trot at 105 the animation running is Trot, between 106 and 424                               
the system interpolates between Trot and Gallop, finally at 425 the animation running is                           
Gallop. 
 
 
Figure 4.4: Idle­Trot­Gallop 
 
The figure 4.5 shows the control of the blendspace Idle­Walk­Run for the Banshee, at                           
speed 0 the animation running is Idle, between 0 and 74 the system interpolates between Idle                               
and Walk, at 75 the animation running is Walk, between 76 and 299 the system interpolates                               
between Walk and Run, finally at 300 the animation running is Run. 
 
 
Figure 4.5: Idle­Walk­Run­Banshee 
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4.4 State Machines 
 
 
In this section we will talk about the Blueprints that controls the animation system of                             
each character, the state machines inside of each animation blueprint and the blueprint of each                             
character that controls the input events. The animation BP have two separated tabs (figure​4.6​)                           
the Anim Graph and the EventGraph. 
 
 
Figure 4.6: Animation Blueprints Tabs 
 
The AnimGraph is used to evaluate a final pose for the SkeletalMesh for the current                             
frame. By default, each Animation Blueprint has an AnimGraph which can have Animation                         
Nodes placed within it to sample animation sequences, perform animation blends, or control                         
bone transforms using skeletal controls. The resulting pose is then applied to the                         
SkeletalMesh each frame. The figure ​4.7​ show the Anim Graph for Brigit. 
 
 
Figure 4.7: Brigit Anim Graph 
 
The state machines can switch between animations or Blend Spaces using transitions,                       
each transition is a boolean if that is checked each animation cycle. If the transition gets a true                                   
it interpolates between the running animation and the start of the animation in the next estate,                               
then the state machine run the next state until a transition make it change to other state. The                                   
figure ​4.8​ shows the state machine Locomotion of the Brigit Anim Graph.  
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Figure 4.8: Brigit locomotion state machine 
 
This state machine starts in the Blend Space Idle_Walk_Run and have three                       
transitions coming out of it, one for the Crouch state (Idle_Walk_ Crouched Blend Space) ,                             
one for the Pick_up state and the last one for the Stun_Spell state.  
 
The first transition (Idle_Walk_Run to Idle_Walk_Crouched) is controlled by the                   
variable “Is Crouching” if it is true it starts the Crouch state (Figure ​4.9​). From crouch come                                 
out one transition to the Stand state; the transition is controlled by “Is Crouching” but this                               
time it ask if “Is Crouching” is false, that means that the crouch button is released and it have                                     
to stand up.(Figure ​4.10​) 
 
 
Figure 4.9: Idle_Walk_Run transition to Crouch 
 
 
Figure 4.10: Crouch transition to Stand 
 
The Stand state have one transition coming out from him to the Idle_Walk_Run State,                           
this one is not controlled by a variable, instead it is controlled by the remaining time to end                                   
the current animation; if there is less than 0.4 seconds it becomes true and switches back to                                 
Idle_Walk_Run our initial state (Figure​ 4.11​). 
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Figure 4.11: Stand transition to Idle_Walk_Run 
 
The second transition coming out from Idle_Walk_Run is Idle_Walk_Run to                   
Pick_up; this transition is controlled by two questions, the first one is that the variable” Is                               
Picking” have to be true, the second one is that the speed have to be less this means that it                                       
have to be stopped or almost stopped (Figure ​4.12​). From the Pick_up state there is one                               
transition coming out to the Idle_Walk_Run state, it is controlled by the remaining time of the                               
Pick_up animation, if  it is less than 0.1 seconds it switches to Idle_Walk_Run (Figure ​4.13​). 
 
 
Figure 4.12: Idle_Walk_Run transition to Pick_up 
 
 
Figure 4.13: Pick_up transition to Idle_Walk_Run 
 
The third and last transition coming out from Idle_Walk_Run goes to Stun_Spell; this                         
transition is controlled by two questions, the first one is that the variable “Using Stun” is true,                                 
the second one is that the mana of the character have to be more than 20 (Figure ​4.14​). From                                     
Stun_spell there is one transition coming out to Idle_Walk_Run state, it is controlled by the                             
remaining time of the Stun_Spell animation, if it is less than 0.4 seconds to end the animation                                 
it switches to Idle_Walk_Run (Figure ​4.15​). 
 
 
Figure 4.14:  Idle_Walk_Run transition to Stun_Spell 
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Figure 4.15: Stun_Spell  transition to Idle_Walk_Run  
 
Every Animation Blueprint has a single EventGraph, which is a standard Graph that                         
uses a collection of special animation­related events to initiate sequences of nodes. The most                           
common use of the EventGraph is to update values used by Blend Spaces and other blend                               
nodes to drive animations within the AnimGraph. The figure ​4.16 shows the EventGraph for                           
Brigit, in this EventGraph we control the state of the variables “Is Crouching”, “Using Stun”,                             
“Is Picking” and “Speed” getting their state from the BrigitBP. Each variable is updated using                             
the status of the same variable in BrigitBP. 
 
 
Figure 4.16: Brigit EventGraph 
 
The BrigitBp controls the movement of the character and the inputs for the different                           
actions, it receives the events from the mouse and keyboard. The figure ​4.17 shows how the                               
movement inputs are processed and how they interact with the character. The figure ​4.18                           
shows how the mouse inputs are processed and how they interact with the character. The                             
figure ​4.19 shows how the variables for the actions are controlled by clicking the button of                               
each action. 
 
 
Figure 4.17: Movement inputs 
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Figure 4.18: Mouse inputs 
 
 
Figure 4.19: Actions inputs 
 
The next state machine is the one for Nuckelavee, it starts in the Blend Space                             
Idle_Trot_Gallop and have one transition coming out of it, the attack state (figure ​4.20​). The                             
transition (Idle_Trot_Gallop to Attack) is controlled by the variable “Is Attacking” if it is true                             
it starts the Attack state (Figure ​4.21​). From Attack come out one transition to the                             
Idle_Trot_Gallop; it is controlled by the remaining time of the Attack animation, if it is less                               
than 0.1 seconds to end the animation it switches to Idle_Trot_Gallop(Figure ​4.22​). 
 
 
Figure 4.20: Nuckelavee locomotion state machine 
 
38 
  
Figure 4.21: Idle­Trot­Gallop transition to Attack 
 
 
Figure 4.22: Attack transition to  Idle­Trot­Gallop 
 
The figure ​4.23 shows the EventGraph for the Nuckelavee, in this EventGraph we                         
control the state of the variable “Is Attacking” getting the state from the NuckelaveeBP.  
 
 
Figure 4.23: Nuckelavee EventGraph 
 
The last state machine is the one for Banshee, it starts in the Blend Space                             
Idle_Walk_Run and have one transition coming out of it, the attack state (figure ​4.24​). The                             
transition (Idle_Walk_Run to Attack) is controlled by the variable “Is Attacking” if it is true                             
it starts the Attack state (Figure ​4.25​). From Attack come out one transition to the                             
Idle_Walk_Run; it is controlled by the remaining time of the Attack animation, if it is less                               
than 0.1 seconds to end the animation it switches to Idle_Walk_Run(Figure ​4.26​). 
 
 
Figure 4.24: Banshee locomotion state machine 
 
 
Figure 4.25: Idle_Walk_Run transition to Attack 
 
 
 
Figure 4.26: Attack transition to Idle_Walk_Run  
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The figure ​4.27 shows the EventGraph for the Nuckelavee, in this EventGraph we                         
control the state of the variable “Is Attacking” getting the state from theBansheeBP.  
 
 
Figure 4.27: Banshee EvenGraph 
 
4.5 Interactive movie  
 
 
 
The interactive movie will start with a main menu where you can choose what                           
character do you want to see the animations ( figure ​4.28​). For this menu we will have four                                   
buttons, the first one opens Brigit scene, the second one opens the Nuckelavee scene, the third                               
one opens the Banshee scene and the last one closes the interactive movie.  
 
 
Figure 4.28: Main menu 
 
The scene for Brigit will be a decorated map and the character in front of the camera.                                 
This scene will have an interactive HUD, that means that all the changes that the user do to                                   
the HUd will affect to the character( figure ​4.29​). The HUD have five interactive elements,                             
the first one is the Speed slider and value, it shows the current speed and can change it if you                                       
move the point of the slider. The second one is the crouch checkbox, if the user ticks it the                                     
variable crouch of Brigit will be true and the crouch state of the state machine will be active.                                   
The third one is the pick checkbox, if the user ticks it the variable pick of the character will be                                       
active and it will make the character pick up an object. The fourth one is the stun checkbox, if                                     
the user ticks it it will make the character use the stun skill. The fifth one is the back button                                       
that closes the level and opens the main menu. 
 
40 
  
Figure 4.29: Brigit HUD 
 
The scene for the Nuckelavee will be a decorated map and the character in front of                               
the camera. This scene will have an interactive HUD, that means that all the changes that the                                 
user do to the HUd will affect to the character( figure ​4.30​). The HUD have three interactive                                 
elements, the first one is the Speed slider and value, it shows the current speed and can                                 
change it if you move the point of the slider. The second one is the attack checkbox, if the                                     
user ticks it the variable attack of the Nuckelavee will be true and the attack state of the state                                     
machine will be active. The third one the back button that closes the level and opens the main                                   
menu. 
 
 
Figure 4.30: Nuckelavee HUD 
 
The scene for the Banshee will be a decorated map and the character in front of the                                 
camera. This scene will have an interactive HUD, that means that all the changes that the user                                 
do to the HUd will affect to the character( figure ​4.31​). The HUD have three interactive                               
elements, the first one is the Speed slider and value, it shows the current speed and can                                 
change it if you move the point of the slider. The second one is the attack checkbox, if the                                     
user ticks it the variable attack of the Banshee will be true and the attack state of the state                                     
machine will be active. The third one the back button that closes the level and opens the main                                   
menu. 
 
41 
  
Figure 4.31: Banshee HUD 
 
All the scenes for the three models have some things in common, the first one is that                                 
all 3 will be in a separate scene with the same decoration, the second one is that all three will                                       
have an HUD to interact with them and third one is that will be a camera to show the                                     
characters. 
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 5 
Monitoring and control of the project 
 
 
 
 
 
 
5.1 Control of the planning 
 
 
During the project execution monitoring was performed to verify that it was fulfilling                         
the planning and the goals were being achieved. Periodic meetings were held with the project                             
manager to test the quality of the results obtained and control the accomplishment of the                             
planning. 
 
During the first weeks of the project did not encounter any mishap. They were made                             
all tasks normally following the planning and expected results were obtained.  
 
The first mishap was detected on the third of May in 2016. The problem appeared                             
with an email to Jose Ribelles he informed that the mo­cap system was not operative but it                                 
will not be too difficult to set it fully operative. The answer to that email was that it was not a                                         
problem to develop the project if  it was working before the twentieth of June in 2016.  
 
The second mishap was detected on the twentieth of June in 2016, when we still                             
waiting the confirmation that the mo­cap system was working, this mishap make the project                           
delayed the delivery to september of 2016.  
 
The third mishap was detected on the fourth of July in 2016, Jose Ribelles informed                             
that the mo­cap was set but the programs were not installed, this mishap delayed the filming                               
of the animations until the nineteenth of July in 2016 when we finally met with Jose Ribelles                                 
and the mo­cap system.  
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 The fourth mishap was detected on the nineteenth of July in 2016, when while trying                             
to film some animations the program Motive has given some errors that were for calibration,                             
we calibrate the system some times and tried to capture animations but we were unable, this                               
mishap delayed some days the capture of the animations.  
 
The fifth mishap was detected on the twenty ninth of July in 2016, the skeletons and                               
the animations of the mo­cap were not compatible with the project of unreal and the 3DMax,                                 
the solution was to use the animation kit of Mixamo to get the animations and the skeletons                                 
for the project. 
 
 
5.2 Variations from the initial planning 
 
 
In this section are collected all the variations suffered by the project from the initial 
planning: 
 
 
● The tasks Design the skeleton for Brigit, Design the skeleton for the 
Nuckelavee and Design the skeleton for the Banshee have been delayed to 
July. 
● The tasks Rigg Brigit with her skeleton, Rigg the Nuckelavee with his 
skeleton and Rigg the Banshee with her skeleton have been delayed to July. 
● The tasks Capture the animations of Brigit and the Banshee and Generate the 
animations for the Nuckelavee have been delayed to July. 
● The tasks Import the rigged meshes to the game engine, Import the 
animations to the game engine, Implement the state machines and Design and 
implement an interactive video in the game engine have been delayed to 
August. 
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 6 
Conclusion 
 
 
 
 
 
6.1 Level of compliance with the initial objectives
 
 
After project completion, we can affirm that the objectives of the project fixed at the                             
beginning have been fulfilled. In first place, we have modeled the three main characters in high poly                                 
and low poly, we had some changes and do not used hairworks and apex, but with this the objective of                                       
model the meshes is fulfilled. In second place, we textured all the meshes with different techniques                               
and programs, so this objective is fulfilled too. In third place we rigged all three characters, it went in                                     
a different way that we planned but we got them rigged with their own skeletons. In fourth place, we                                     
could animate all the models it went in a different way that we planned but it have been done.In fifth                                       
place, we culd generate the animation sistems and create the interactive movie using Unreal Engine. 
 
 
6.2 Possible extensions of the project
 
 
The most evident extension is that the models can have an AI and let them interact with the                                   
environment and the other AI so the movie will be more attractive for the user. The second extension                                   
could be a more user attractive menus and UI. The third extension could be level of detail, so you can                                       
change from the base mesh to the high poly to the low poly to see the evolution of the model. 
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